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1. INTRODUCTION 

1.1. Photosynthesis 
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1.1.2. CO2 assimilation and the Calvin-Benson-Bassham cycle 
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1.2. Photo-oxidative stress, photoinhibition and photoprotection 
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1.2.1. Reactive oxygen species as both harmful and beneficial components 
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1.1.2. CO2 assimilation and the Calvin-Benson-Bassham cycle 
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1.2. Photo-oxidative stress, photoinhibition and photoprotection 
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1.2.2. Photosystem II and its photoinhibition 
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1.2.2. Photosystem II and its photoinhibition 
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1.2.3. Photosystem I and its photoinhibition 
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3. METHODOLOGY 
 
3.1. Plant material and treatments 

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3. METHODOLOGY 
 
3.1. Plant material and treatments 
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3.2. Photochemistry 
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3.3. Gas exchange parameters 
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3.4. Mitochondrial respiration 
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3.5. Carbohydrate quantiﬁcation 
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3.6. Leaf membrane damage 
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3.7. 12-Oxo-phytodienoic acid, H2O2 and singlet oxygen quantifications 
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3.8. Histochemical detection of superoxide and hydrogen peroxide 
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3.3. Gas exchange parameters 
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3.4. Mitochondrial respiration 
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3.5. Carbohydrate quantiﬁcation 
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3.6. Leaf membrane damage 
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3.7. 12-Oxo-phytodienoic acid, H2O2 and singlet oxygen quantifications 
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3.8. Histochemical detection of superoxide and hydrogen peroxide 
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3.9. Lipid peroxidation imaging and quantification 
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3.10. Enzymatic activity assays 
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3.11. Western blotting 
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3.12. RNA isolation and transcriptome analysis 
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3.9. Lipid peroxidation imaging and quantification 
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3.10. Enzymatic activity assays 
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3.11. Western blotting 
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3.12. RNA isolation and transcriptome analysis 
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4. OVERVIEW OF THE RESULTS 

4.1. Characterization of PSI photoinhibition in high light-treated pgr5 
mutants 

     ǡ   
͹ͲͲȋȌ
  Ǥ     pgr5    
ȋȌʹͷΨȋ
Ǣ
ͳʹͷρǦʹǦͳȌǦȋȌȋ	ͳ
Ǣ	ͳǢ	ͳȌǤǡ
pgr5ʹͷΨͳ
  ȋǢ ͳͲͲͲ ρ  Ǧʹ ǦͳȌǡ      
ȋ	ͳǢ	ͳǢ	ͳȌǤ
Ǧͳ
 ǡ          ͷ     
ȋ	ͳǢ	ͳǢ	ͳȌǤ
ǡǦȋȋȌȌ
    ȋȋȌȌ  pgr5    ǡ
   
ȋ	ʹʹȌǤ
Ǧpgr5Ͷǡ
     pgr5          
ȋ	ͳ  ȌǤ 
ȋ	Ȍǡ	Ǧpgr5
ͷ

ȋ	ͶȌǤ
ǦǦ
ȋ	ͳȌǤ	ǡ
ǡ
  ǡ            
ȋ	ʹȌǤ


	

͵͹
 
Figure 4Ǥ      ȋ	Ȍ      pgr5
Ǥ͹ͲͲȋȌpgr5
ȋ
ǡͳʹͷρǦʹǦͳȌ	ȋͷͲρ
ǦʹǦͳͷǡͷͲͲρǦʹǦͳͳȌǡ
ͺȀͳ͸ȋȀȌǤ
ȋαͶȌǤ
and between genotypes occurred when error bars do not overlap (Student’s tǦ
ǡδͲǤͲͷȌǤ
      	Ǧ Ǥ   	Ǧ
ͳͶǡ
ͳͷǤ

4.2. Effects of high light on the photosynthetic electron transport chain of 
pgr5 mutants 
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4.2. Effects of high light on the photosynthetic electron transport chain of 
pgr5 mutants 
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4.3. Effects of PSI photoinhibition on CO2 assimilation and gas exchange 
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4.3. Effects of PSI photoinhibition on CO2 assimilation and gas exchange 
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4.4. Effects of PSI photoinhibition on carbohydrate accumulation and 
mitochondrial respiration 
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4.5. Reactive oxygen species accumulation and oxidative stress in pgr5 
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5.3. PSI photoinhibition and recovery affects photosynthetic electron 
transport and limits electron flow to PSI acceptor side 
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5.4. PSI photoinhibition induces a strong metabolic penalty 
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5.5. PSI photoinhibition prevents oxidative stress 
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5.5. PSI photoinhibition prevents oxidative stress 
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